EL896635574US 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: Tse-Ming LIN 
Serial No. : Not yet assigned 
Filed: concurrently herewith 
For: "DISK ARRAY CONTROL APPARATUS" 



o 



Our Ref: B'4489 619501-5 ^^SS. ' 
Date: February 4, 2002 " 



q^hKm TO PfiXOfim UNPER 35 y.jgiC. 113 ' 

Commissioner of Patents and Trademarks' 
Box New Patent Application 
Washington, D.C. 20231 

Sir: 

[X] Applicants hereby make a right of priority claim under 35 
U.S.C. 119 for the benefit of the filing date(s) of the 
following corresponding foreign application (s) : 

COIJNTRY FILING DATE SERIAL NUMBER 

Taiwan, R.O.C. 24 August 2001 90120825 

[ ] A certified copy of each of the above-noted patent 
application was filed with the Parent Application 

No. . 

\. 

[X] To support applicant's claim, a certified copy of the above- 
identified foreign patent application is enclosed herewith. 

I ] TJje priority document will be forwarded to the Patent Office 

V- 

when required or prior to issuance. 



Respectfully submitted, 




Richard P. Berg 
Attorney for Applicant 
Reg. No. 28,145 

LADAS 5c PARRY 

5670 wil shire Boulevard 

Suite .2100 

Te^^KSne: {323) 934-2300 
Teie&xV (323) 934-t)202 




INTELLECTUAL PROPERTY OFFICE 
MINISTI^Y OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 



This is to certify that annexed is a true copy from, the records of this 
office of the application as originally f,iled which is identified hereunder • 



&7t 2001 08 ^ 24 a 





"CM 

:0 



090120825 



Director General 



48 # 




Issue Date ^ 



a 



Serial No. 



09111001168 



m 

m 
m\- 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m 
m\. 

m 
m 

m 



m 
m 
m 
m 
m 
m 
m 



m 



^M^MMM MM SB! BP ^3..MMMPii misi 










^sr >t2 








ii ;& 
(tX) 






it ;g 


I.LIN, TSE MING 
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m ^ f>i ^ ^ s. ^ ^ ^ m ^ u ^ ' 

^ F# 3?'J ^ ^ * # - ^ 4t(paral lei) ^ m £1. ^ ^ ^ ^ ^ 
Mi t&(dif ferential) ITL Sfe » 3. ^ ^ ^ f>\ ^ M U ^ 
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4# 



5.-#^l8.«« (1) 

^ ^ «^ ^ ^ 1^ 3?'J(disk array) ^f-J^ 

»] % i% ^ n m ^ ^ s. m ^ t " 

(Information Technology ^ 11') % ^ • itm^ mn- 

-I^^EE ' ^\ -kp m m M, f4 ^ ^(Network Attached 
Storage ' NAS) > M # ^ S. ^ ^ ^ 5S-(Storage Area 
Network » SAN) ^ ^ ^ ^ ^ ^ P# ^'J ( Redundant. Arrays of 
Independent Disks »RAID)'fg)m^ » - J&Ml^ffl*^^^ 
^ItCdisk fault tolerance) ^ 6^1 ^ P# (di sk 
array) tSt^o^^ffi^-^JtS^^t ^(Integrated Drive 
Electronics ' J-X T f« i^IDE) ( ^ ^ # 4^ -^AT 
Attachment » J-X T ^ATA) it ^ ^ ^ ^ ^> ^ ^ Mt 

^ ' JJ^ T ^ «IDE/ATA >^ ^ ;^) » ^ ^ ^ A ^ ^ ^ ^ ^ 

' SiH:.'$'#:#'Jffi^^^^^P+^'JtS:# <> m ifrj ^ ^ 
IDE/ATA m ^ ' IDE/ ATA ^®-^-40^tR.^^ii^ffl 
(paral lei) # ^ 6<j rfh ® ' * ^ -R: # 1^ -It # 1 8 ^ » 

jlb ^ 'f^ ffl ^ #1 IDE/ ATA ^ ^ n «^ ' 

3^ ' ^ M ^ ^ FA M • 

:t^^iH:. ' *i -fsr ^ 43^ ;t IDE/ATA ^ ^ ;J 

# # ^ ^ «^ ^'J tS: # 60 fie. ^ PH ' ii Jl. ^ 



life ^ 
^ ^ ' ffij 

i ^ ^ # ^ ^ P-^ 
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s.-^^t».m (2) 

m ^ n 6^ A ^ ^ - ^ ^ p-^ ^ f 'J ^ £ 

IDE/ ATA <^®t^l^#4^^#^6^I^ ( d i f f er en t i a 1 ) m ^ 

# ^ ^ - a 6*1 ^ ^ ^ - « ^ ^ P-*- ^'i ^ ^'J ^ £ 
# ^IDE/ATA ifi-®m!t.^>^^^^6^J;^t(jmm^® ' J'X?;^^!;' 



^ - 



is. M.^ 

^ ^ ^ 
^ & ^ 

7t ^ ^ 

^ m 
^ # ^ 



it ji id£ a 
m ^ n ^ 

^ ^'j ^ m 

it # — 

-13^ ^ p#- ?'J 

# ® 4^ 

M. ^ ^ 

® >:iSi # -fh 

^ 1%. 



® >iSL # -n- 

H # iH ^ 

J. )lf ^ 
3la -f- # m 

n ^ 

4:. Jl iilt a 

«fe » 



- ^ # 
® J-X # 
-S- M ^ 
?'J ^ 
m 1^ 
>^ Ji^ 

# ^ m 
^ 'It 



- jft ^ ^ p#- 

® i-x # «|^: 
»!t ^ # t # 
# tn. M; # ^ 
^ # ^ 4^ 
tb 5. idt ^ 

# ' 

>:?si -fh ® ' 

5^ ^ tB ^ 
i SI- 4:. ^ 



^ ^ 

5^ -A^ © 
^ ^ -f- # 

• ® # 

>^ ;N IN- >!i 
4f it ^ " 

n m ^it- 

J-X # iHl 

J#- # 5- 
iSfe t *^ 



6<j - ^ ^ ^ m m ^ » 
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(3) 



# ^ £ ^4 ® ; 

P-^ ^'i 6«J aq # 1^ ^ 



[ # IJL 1 

10- # m £ ; 

100- ^ 1^ ?'J ^ E J 

112~IDE/ATA -fh : 

114- ^ ^ g >:jit# ^ ® ; 
120- 1f^ fir # ^ n ; 
130- m ^ ^ ^ ^ 7t ; 
140- in- ® # ^ ^ 

150a-d-IDE/ATA m *• 
162- ^ ^ Sfe ; 
166- ^ SI. ; 

180 - # ^ te. 'It It ; 

202a-d- ^ ^'J m Ife 5- 4^ 

204a-d- ^tfjm^i^^n ; 

302a-d- ^ ^ ^'J Ifl St 51 4fe 
304a-d- il ^ tfl ^ il^ # P ; 
402- i^. ^ ^ iSE. m % ^ ; 
412- tfl St ^ ; 

[ «fe 1 



2 0 - 1^ ; 

no- ^ 9*1 m n 

112a-d~ IDE/ATA tflSJ 

HQ- ^ :^ m ikm ^ 

122a-d- ;^ t(r m St ; 

132- ms^^ a I 

142a-d-IDE/ATA ft St 

1 6 0 - m ^ f -J ^ ; 
164- ^ ^ St ; 

170- # # # -14 16 'It ^ 



212a-d- ^iSL ^ m 

312a-d- |gt -ffc f m 
404- It t 5^ ; 
414- tfl St ^ » 




JL (4) I 
7F ' SS- ^ # ^ E 1 0 & ^ P+ ?'J ^ f 'J H 1 1 0 i-X >8L *L -fSl 

4^^140 • tSt#150a-150d# -^IDE/ATA^^. ^ » 

IDE/ATA ^ ai50a~ 15 Od ^ ^1: ^ - IDE/ ATA ifh ® ^ 
142a-142d » ^ P#- ^'J ^ f-J ^ £ 1 0 0 & ^ ^ ^ ?'J ^ f-J H 
110 - -A-®#4^^120J'X-5.^5$-'fh®^itl30 «> I^itb4:.^h ' 
^ :t - ^ ^ ^ (micro-control ler) 160 51 ^ -ft Sfe 
162-166 ^ ^ ^ P#- ^ f-J ^110 - if & ni2Q Kf. JSLm 

^ m ^ ^IZQ " P160 .^S. * - ^ ^ ® >7Il #116 tt ^ 

# ;5t -iSt # # # 'Ji le. -ItltlTO t 6fj ^ ^ ^ t ^ ' i'X^ft.e 

^ f^] isi ^\ ni 1 0 ^ m ^ ^ ^ ^0 m ^ ^ ^ 'A m 

116^^t#^ilft*^^#^^^^e.'ltlil80 o ^-l^^Aifjtb 

^#:#'t^^^^^J^i60 - ^^^•lite.'lt^iTO^^^te. 

•lt^l8O?0^^;Blt^'^>j5t;#^^l^^'J^*'J Pilot ' ' 

:5fe -^J m i% >5t *4 #1 IDE/ AT A .^^^;J^150a~150dm^^6fi^^ 

ial^lfflmTF • ;#^l^?'J^f'JP110*:t-l^--T^#'^ 
® » IDE/ ATA ^ ® 1 12 ' fX^^Am-^-^nt^L^ « 
IDE/ATAm^ll2a~112d » a .51 - ^ ^ E # rf^ ® 1 1 4 a # 
«lt #t # t ^14 » 1^ ^ P 1 1 0 ^, - -r ^1: i% ^ ^ ?'J 

^I.^ill>^5i^illl:^t#^^^^^^^jlfe^ 6«|RAID^ 




3L-#«l^t«.^g (5) 

P\ n • 411 ^ ^ ^ 6tl ^ P-^ ^'J ^ f'J II 1 1 0 a ^9^4 ^ ^ |5] R A I D 
^i^CRAID level) :RAID 0 ^RAID 1 -RAID S^'^RAID 
0 + 1 ' a }^ ^ m ^ t ^ ' RM\) O-^^^^^^t-J 
(stripping) ^ «i P# ^'J » m t ^ ^ t'l M ^ ^ ^ ^ 

- RAID lPp^^^'f|.'^#(disk mirroring) ♦ -^-^^ 

^ ^ ^ Ih) -fa W ^ ^ # 1^ independent data 

disks with distributed parity blocks) • fXA^m.^.^ 
^] y ^ " m ^.75% 6fi^4-^#:5ti#t*^6*J^ra1 '25% 6^1^ 
1: ^ # ^fc >1I (Hamming) 1^ ^ It jE. >i;%( Error Correction 
Code ' ECC) m iiL't m ^ ^ m ' 

>{jLt*^^^>^ It-it 'RAID 0 + l>^-RAID I6<j^^^'f$.'^'^l#- 
^•J m m ^ ' ^ t ^ -f^ # ?'J 60 t #R A I D 0 #J 

^^#:!ir^'RAID O^foRAID l^^J^%^2i^x&mtf^'^^' 
RAID 5 ^ iJ'^ ^ #-3 -f® 'RAID 0 + 1 fl'J 'it ^ ^ i!^ 4 ^ ^ tfe 
3^ o ^ ^ , ^ p# ^.J ^ ^110 -sr i-X iL ^IDE/ATA # 
(ATA- 6 6 jfoATA-100) j-X # 6 6 W || -a it Jli. ^ t!'^ 1 0 0 W ^ 'ti 
7t 6«jDMA ^ # ^IDE/ATA • ;^ir«fe^Jt ' 

^ P-^ ^ f-J P 110 "-r J-X IS] # ^4 IDE/ ATA ^ 
150a~150d ' ^IDE/ATA ^ ;^150a~150d Jt ^ 

ATA-66 ^ ^ ' m ^ ^ ^ #J ^ 1 1 0 # ^ >^ ^ ^ i7 

(throughput) "sr it264 W ^ >fi to ,^ • -f-T ^ ifc ^ # ^ 

«^ ^ «^ 1^ ?'J ^ f-J H 1 10 "BT JX K # flt4 >(@ IDE/ATA ^ ^ 
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3L--g-i«l8.^ (6) 
t 6«j ^ IDE/ ATA ^ ' 

^ ^ ^ij |£ f .J ^ ^ 1 0 0 6^ ^ fir # 4^ ^ 1 2 0 >j5L ^ ^ ?'J ^ 
^110 # it t ^ ^ ® 11120 . ^ »|fcIDE/ATA ^ ® 

112 i^IDE/ATA in; ^112a~112d ' i!^ I DE/ ATA tR. SI. 
112a~112d # ^ m 6fj4 ,^ J: ^ Ifl Sfel22a'-122d • J. 

^^^P-^-?'J^f'JllllO^^®#^^lll20^»l^ct^B^ ' ^IfJ: 
^ tR. SJtl22a~122d # ^ n M 6«iIDE/ATA 1f^ S112 ^4 ^ 

IDE/ ATA tflSl.ll2a~112d » ^5^'n^®^itl30:^#-«ii«8-^ 
lb>^J#-132i|:#-i^5S.2 0 ♦ ^3^^®^7Cl30ilE*^^Syj?l 
^^-fhSlU^^^^I^-^'J^Sf-J^llO ' a#»|^c:^i#^^®>:^ 
#116 t # ii 2^ * «^ lli ^ #132 # it ^ 5^20 » 3. m. 

^ m m- m a ^ ^1^2 ^ ^ u m ^20 ^ ^ M. ^ m. 
^^m>^#ii6 - ^ f^] ^ % m ^ ^ n ^ niAo ^ 

IDE/ATA;^-^. ;|^150a~150d#illt^^4 5-1f^3o#^E140af ' 
# iltlDE/ATA ^ ;^150a~150d ^ ilE ^ !fel42a~142d » )lf 
^ ili. ^ «tl42a-142d ^iLi&#^<^;fe1t>!t6«jJ:f&tflSI. 
122a~122d ' ii J. >jt ^ ® # ^ 1 4 0 ^ ifh 35 # 1^ ^ 1 2 0 # 
t 8f ' ilf ^ m ^122a~122d # ^ ^ irt m 6^ -S- ^ 
IDE/ ATA ;^^;^150a~150d:^-S- llalDE/ATA ^ mi42a-142d » 

^ ^ m . |^4^2E • rJ>®#l^^l2 0.&#4'f@^^/^?'Jtfl 
fitS.^II202a'-20 2da>SL4'(aJ:^t1l!fe'l4c# ^ 
(transceiver)204a~204d « >jt ^ P#- ^'J ^ f-J H 1 1 0 # it t 
#J.'fhflj#^lll20Bf .4'(g|^^/^^'jmSI;S.^II 
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S.^^^n'^ (7) 

202a~20 2d^ i ^ ijtlDE/ATA ^ &\\2 IDE/ AT A m SI. 

112a-112d ' )lf 4 , ^IDE/ATA m M.1 12a~l 12d iL itb # ^ ^ 

m 6«j4 M 6fj 'ISL ^ ^'J tfl. M.212a~212d » ^ '^kA m ^ ^ 

m^^^ n2QAa''20AdM m ^^^Hl ^ tH. Sl;212a~212d # 
^j^J^ni&^A^^t^tiL 5fel22a~12 2d • ^ - :^ ^ » ^ ^ 

# ^204a~204d j|f 3la J: t& tR. 22 a~ 1 22d # ^ ^ 4a m ^^j 
4 ^ ^ ^ tfl M.212a~212d » ^ ^1 -q^ ^/ $ tfllfe S. ^ ^ 
20 2a~2 02d ^If 4 ^ ^ 'fi ^ ^.J m 1^2 12a -21 2d -S^ g ^ A. «i # ^ 
^ ;|=a It m 6«J IDE/ATA ® 1 1 2 4^4 I DE/ ATA tR ^ 
112a~112d o ^3 @ m ^ ' ^ ft # ^ ^140 ^ ^4 -f^ #/ 
^ tH. fit 51 ^ ^30 2a~30 2d a >5L4 J: t& m m >lt # ^ 
3 04a~3 04d » >j5LlDE/ATA ;^^;|^150a~15 0d#itt#^'A-» 
#m^l40Bf .4#l-^^^/$?'jmM.S.mB302a~302d)if^>It 
:^4 3li.IDE/ATA it Si!;142a~142d ^ ^ mSL^^^^^fiM^A 
.^j. il ^ ^'i tfl Sl;312a~312d » ^ ^4 >f® H: f& m SI ilt ^ 

^30 4a-3 0 4d m ^1^ ^ 'fi- ^ m ^3 1 2a~ 3 1 2d # ^ >^ ^ # 

I 6«j4 ila. J: ^ m Sl.l22a-122d » ^-:^r® » >iiiJ>®r#4fe^ 

304a-304d m ^ M: ^ -m. S|;122a~12 2d ^ ^ ^ ^ M M ^A m. 
^iSL ^ ^'J m m312a~312d ' m 'A ^ ^ / ^ ^ S. ^ n 

3 0 2a~30 2d ilf 4 Jte. 1^ >fiL ^ m M.3 1 2a ~ 3 1 2d -g^ i ^§ :iL i«lz. # ^ 
il, ;|=a m 6*J4 J^IDE/ATA ^ Sfel42a~142d « 

>jt IT ^fe -f^-i t ' J: ^ tfl. St •He # ^204a~204d ^ J: t& tfl 
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(8) 

:»Bc#ll30 4a~30 4d#-^^&JSJ:^tfl ^(Low Voltage 
Differential Signal 'LVDS)«lt#ll ♦ if'J ffl LVDS # H ^ 

SS,m^ ^10 ^2!: K ^ ^ ' iif ;^^^i.40i>l&IDE/ATA^## 

g& ^ 6ti S 1^ >^ « 

;5- ffl ' ^ t It # ^ 1^ ^JCMedia Access Control » 
MAC) ^5^-402 £10#i^t*+^^ 5^-20 8f ' it 

i!^m i^(Ethernet) ^ # ^ 4$ ^1 >t (MAC layer) # 
i^. 6ij t ^^-fi A. ^fil ' >j5t S^fst # ^ ElO ^ «5i 1^20^ ilfc t # 

. ^t#'(ix.';^#^>%^*S'^t*^^®1146ijt*^^ 
^ • ir li(physical) ^ 5S-404 M'J * m i^4 1 2 |^ ^MAC € 
S^402 J. a * in. i^414 ife # ^ Ife >^ ^132 ' t 1^ ^ ^ 
AOAm ^ ^ MAC t: 5^402 ^t^iSL7tyk^^^m3^^Ai/^i^ 
132>lic#6«j3t*!fe*^^^^*^ >t (physical) IK m ^ S- 
^ • #*i^iS.'^®^7tl30 ' i^3S-^#^E10^i#ii.-t- 
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3L-#««t8.»fl (9) ^ 

jfo le. S 1^ ' m ^ M t ^ m ^fr M. ' 0 itb ;^ ^ 

^ ^ le. ® t ^ ^1 ^ t ^ ^'J ^ ® m ^ ^ » 




1 . - ^ ^ PI ^ S. ' 

--^©^^^ ♦ Jl 3^m. m ^ n ^ PI B ^ ^ -t. 3^ ^ 

^m.^nt{L^n'^^^fiJ&^^^^^ t«f(di f f erential ) 

2. 4cp t # ^'J S ^ 1 ^ m 34 ^ ^ ^'J ^ ^ I: ' * 
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u n 



^ n 
p#. ^ f 'J ^ ^ 

3. t ^ 

t -h iit ;^ m 

Differential 

4. t 

# ^ a Ji ^ ^ 

5. t 

t -L 1^ - ^ 

6. t ^ 

t Ji ilt 5^ lJ> 

- 4^ It # 

# m JN- 5- Ji 

^ ^ ^ n 

^ ^ ^SL 7t 7k » 

# ' il^ -h i€ 

t # ^ ^ ' J-^ 

- ir « € 

it # it >35l 

7. " 



Ji i4 ^ © # 1^ H 4^ "It t ^ ' )lf -L it *t IJL 

^ 4a >^ 6«i ji it ^ *t M ^ ^ ^ ^'J m » 

^ #'J ife ffl 1^ 2 3i m it ^ ^ ^ ^ £ • * 
!fe >It # ^ # 'fe. J: t& IH. SI.(Low Voltage 

Signal ' LVDS) ^l^c # H » 

* #'J ^ ® ^ 1 m m it ^ ^ P-^ ^ ^ £ ' ^ 
^ *-J ^ -RA I D ^ ^ ' a S. ^ m 

^S^Cdisk fault tolerance) tfe • 

# jf'J Jfe ® ^ 1 ^ m ilt ^ ^ F#- ^ £ » 
e ifh ® -^IDE/ATA # « 
-I- #'J ffi 1^ 1 ^ m it ^ ^ I* ^ ^ £ ' * 
® 70 a ^ : 

^ ^ f-J € 5^ ' ffl -i^t it ^ ^ ^ f 'J ^ £ 

it«ii»^B^ ' ;if^ijiit^^m>75i#'n'®6*ijL 

Z.ivlNiiiJg-^. ^#j^^#'J>t^^6^;'- 
^ it ^ ^ f'J ^ £ ^ Ji it 3^ ^ "Be t 

t^-fiLityjsi^^-^j^it^^m'^jii^in^sfi^}- 

5S- • ffl^j|fi^iJiit^^#^^*'J€J^^-t. 

jiit5t*^t-*^^.^5^*it>tmit.^5. 

# ^ £ : 



1 



4 



^ ^ ^ 



ax 
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•7 - ^ik^m^m 

- ^ P#- ^ f 'J H ' ^ - 1^ - ^ ^ ® i-X # »|ic ^1 *t 

*t ^ e m !fe # ^ >^ ^ «t m ^1 ^ jia 

(differential) m sit 1^ iH ' i J:, ilt 1^ - ^ ® # ^ ^ 
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♦ 



^-^nn.^^k m ^ m ^ ^ m M ^ ^ ^s. ^ - iSL 

p nt^L^ ' ii J. ^ Ji it ^ ^ B*- ^ ^'J H ^ ^ - ^ ® # 

-f^ m ife ; j-x A 

- ^ 'ft f tfl o 

j^m ^^^-^"^ ^^^^^ ^ "it ^ 'J^ ^ ^-fa^^tsi^^L^ 
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10. *»tlf#^'Jle.®^9:^mi4i^JJ8-^#^£ ' ^tJi 
ii ^ tfl StCLow Voltage Differential Signal ♦ LVDS) >lt 

11. ^tttf^^f'J^S^TJ^mit^PiS^^^iaE ' 
it ^ ^ 1^ 3?'J 4^ ^ - R A I D ^ fij ^ » J-X ^ 'ft^ 5. ^I'^ ^ ^ # 
J-X Ji ^ ^ ^(disk fault tolerance) ^(f t& » 

12. iattfJ^^f'Ji^SI^7:^^iS«5iS8-^#^£ ' *tJi 
3t^-^#^®#^^^ ^IDE/ATA ^ ^ • 

iz. -kP ^ n ^ ^ m ^12 m m ^ m 3^ ^ ^ » *t 

Ji St ^ -f- # ao #, # -^IDE/ATA # » 

14. *»ttf^5f'J||.®|^13:^mit*Pii^M#^S ' *t 
it ^ ^ ® -ft ^ # f# ^IDE/ATA ^ » 

15. iattfr#jf<J^®|^7Jimit^3^^#^S. ' *tJi 
it«iS^-fh®-¥-:^&^ ' 

-fi 7b 5351 ' >j5E.Jiit«5i;^^#^E4i^JiitiMiSS-^«!^t*^B^ ' ^1^ 
Jiitt^l4 'fit 7b >j5L#^.%jLit^^m 
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120-1 




140 




404021 



312a 

__s_ 



r402a 



4 04b ^ 312b rf02b 



Si- 



4 04c 312c r402 c 



4 04d-^ 31 2d r404d 



/I- 



142a 



142b 



143c 



144d 



# 



130-1 




m 



